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(54) PROJECTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To allow a projector to 
correct distortion in an image in correspondence with 
the shape of a projection plane and to correct distortion 
in a displayed image on a rugged plane or a projection 
curved plane. 

SOLUTION: This projector consists of a video input 
section 1 that receives an original image, a projection 
area acquisition section 3 that calculates an azimuth 
angle, a tilt angle and a distance of a projection plane 
from a normal vector of the projection plane to acquire a 
three-dimensional shape of the projection plane, a video 
correction section 2 that corrects tilting and 
magnification/ reduction to the input original image 
corresponding to the shape of the projection plane, and 
a video output section 4 that projects and outputs the 
corrected image. 
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ios b& $ * fltneiftjgB <agg$t t 7* n ^ x 7 7 u > 
s d t ic ± o -cm?*a s t> <d x-h z - <t t -r a ft 

#9 1 IS^W^n i?i 7 7£lB. 

ffi©Sg8t^CT7°n s^7 7 UVXro^^SKSr'lim 
*¥«SrRt*fc r t 5r#mi -T 5ff*JS 1 Xtt 2 i5*c<D 

B©8aliK7 h*frbm&&m<D*tiLfi, WMft&VVe. 
*»&fia«*iB«:^i«-r«fi«»«iiidfe«#ai:, A7j 

B<£>fg£ fcttlelte L, Mo/n -^i 7 7 if> .bfrbn 
Jjfa^-? h^S:**. I£;£|p]^7 h;Wt/n v ? :c7 7£? 

JS5!546©7 , nv>a:7 72£g. 

was. t irtEs*ikai*#s»iiBEx<^ ^mi** atj ufc t # 

<£>&i£B?>B& ft # 7 7 Ltif^ LtzMfc t frb 7" 



(2) 

2 

* 5 r. t £ WSS: i -T 5 7* n * 7 7 £ Bo 
JS^BO^(w^LTA^JSli«»-»i-5«#*|jEi: 

Mi"5{StffiiEt &A • m^miEt Srffo-CWElMfta 
A^1"5 ^«E^a i: SrfilxT^ 5 r t 

[S*910] WBift«rA*i-«lWftA**afc, A 

iwia^-*-©«miB*{cs^<iiWBft«Hi^^a 

©fie t #|6]©7*— ^ (cijc£: CtfiS LTSJ^B^SrBt 
flfrlEl!*«m^#atcA/Ji-5i!ilHfeMjE#aiSr^^T^. 

[0 0 0 1] 

[0 0 0 2] 

is. x«4R«»=j:oT*9aiLr» s^b (^^y- 

±{C&Mi-57'n^i^^$geJci3^Ttt. a^B 
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u's*? SMtc** L-c»«>»d * 5 «t 

#£i:5d£ld#5 0 

[0003] d4xtd*tL,-c\ (5ie>75^MiE^ 

Hi3tt. ^jfeswfic*3it5^«iE*&(7>'er!) mmw- 

9-2 7 5 5 38^i#I) &7FLtch<VX&>Z> a d 
<0^*COynv?i^^^aicio^Tli, mi3 (a) Id 
^-TJOS^zi^, IS^ftldJBSiLfclIll 3 (b) Id^-f 
± 5&«A^&ilH&£3i/&U ££>{dd*Ud*H,T*- 
7h> i&m SI^MiESriSLfc. mi 3 (c) Id^-f 

Idiot, Safc««SEId#LTIEffii&»e>&ft±ffl*K 
StH-SdildioT, &f£B±ld; S*«r*t:E3;h, 
fc, 1113 (d) \£7jk-t£ ?&*^i®B£#5J: pldL 
TVS. 
[0 0 0 4] 

l»M****UJ:5 t ■*-«■!«] Hi 3 

#*|pj, &fil**l6lXUtTlRlS*lSl*»?>19:f5J-.fc»&W 
3B**t3E«r*? 5 d »»*T*Ir1. 

&<D£? *ffi***!3Ei-5 d i #-C?t fc^i v> 5 FKIJH# 

[00 0 5] d^lPJte, ±J6©*Mtld«*-C*3ixfc 

^WM^MEiTS^Bg^-f 5 7"n V>3L?fim&i 
»ftt5rtSrltttLt^2>. Ifcfc, d*>3S91H:, El 
A © & 5 B * ft B ^ L fc ^-g-CD Sr «3E-f 5 

[00 0 6] 

•»/h«jEfc*fr5SMW*jE#ai:, g£ffi]E£iT,fc®& 
[0 0 0 7] !H*g(2Ett03g9!tt, St*«llE 



£&f£B<£><9t ldj£ £TI§I*^*±ie««ffi©EI* t t* 
p j/i^ ? u^xro&j^SlrojtldjS cr^ct $ zmt 
Z&Zk b fcld, {S«J|SE±<Di!fc«0&«£±!3g:f*B 
<7?SEBS £ «^ffiofS * £ IdfS c r*<b $ * 3 d i Id «fc o 

n -^i ^ 9 ffofrhMmm b &g*gE-^DSE8ft<£>itldjS 
Utfft d £ Id i oTfTfrftS t (DffoS d £ £ . 
#$t£L-C^-5. 
[0 0 0 8] f»#JS3!E«<7?3§i3HI4, ff*«lX 

tfStB Lfc±fES^ffiroS§glld^CTy n v?^ 7 ? U 
[0 0 0 9] 3*#*4Ett»3S?HWu St*JS3!3 

mn^u *? x ir fimmtm *> . jiiHts^j?»^©;Sd*3v> 

T»mLfeJiAKSt«d^CT±IS«#ffiISrtT?d.i:Sr 
[0 0 10] f**«5lE©CD^BJtt, yo^i^ 

mvmm^? h timfiRTtm 

•> h > LX'fthtilt E.&K,m&&lEttBi-Z d i Id J; o 
30 [0 0 1 1] ft*:3S6l5«cD%?^l4, ff*«5!S 

fryttf V ^*£.&t Z d t Id i ct*K) d t $r 
[0 0 12] *fc, W*qi7|E«<0*WH:,-7 f n^ 3 i^ 

&k&z&%emjrtzvk&ttijj^&b, s&yt&mti^miz 

*W4A*tt«*9J9»*.5ia»«l«i¥a!i:, 

b^ i ms&tmmtt&izvt'** ^wm&At> ufc t # 

i: * > 7 Bt!ffi# t 5rtT 
otlft SiJS^^feld <t o Xtfr'^Z ^W&fr®.%, $ ixfc . 

StS8I©««l:*fl6Ut 
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T±E»atH27aafc: A^-T 5 ftftffijE^B: t &a x T 
[0 0 13] ffl}*«8SE«<0|8WW:, /d^^ 

s^&aaa^i-aaawaaaj:, aaaaaaa© 
a«*rt»ci3»t5ffi«i:*iRi*«i»i-5a««iw*a 

T**LTaaa»«tra»r*SaB«»*ai:, K 
Raa©»ttlc»JSLTAaaaaic»i-3«#WjEi 
• l/l^ffili: «r?f oT±lBaaa*J#aic:A*Ji-a 

[00 14] *fc, »#a9«Ea©a*IW:, T'Di?!^ 
^^Bir^O, 5lMfcA2j#»i:, A^J 

l«ftSrS*a*-i-5l!Wfca*¥ai:, »l?SrtlcK«L 

isicdx-^ kj© tra* L-caaBa#«r»ai- asa 

fcrt-5«#tt]Ei:*£* • »MtjEfcfcfToT-hB*atti 
[0 0 15] *fc, »#*1 OE«©*0iH:» /b-^ 

*aasra»a*-t*5a«a**ai:, aaaaa*® 
^aa**Lfc^-*-«ram-f 5-^-*-aiH¥ai:, 
aaartatt?* — 9 * & h ©aaartwattT*— 9 
$\ ±B^-#-©«aa»fc*-3<±Eaaa*#a 
oficat^iRKo^-^Ki^DTSEaLTaieffijgttSrSi 

»i-sa»an»##a4:» »I©^l:MJ5UA 

±eaaia**aK:A*-*-«aa»]E*ai: *a*."-c* 

[0016] 

©a*4tjE©fc*fc, a«a5o=?fc7c».«t*a»L, r 

«>a*BO = ft3S»«lJ:rt? CTffiJEs<7 *—9 ZMWir 
S£?ieLTV^ 0 atea©=*5E»ai:W:. 
rns?«^^a«*»feoa»B«>e«li:«*i:trflM-t> 

^^^pffi^b©a^SE8fia^|6]if^C-C, ai£ 
£*v5Sfca©S^*§:E£fT p." &mm<D3&Mb 
<S# ^IfC/i < , a«ffi<ODDi!b««^ftfl5»aSr tBtt 

tsrticiot, $e>»ca«sii5aa«)a*srajE 
©;friS]A>?>aa Lfc^-g-wai^srttiE-r 5 r t 5 

&fct>& DDdb©fc5a^E J ?>AEtca^tfc«-&<DS 
[0017] 



6 

Oj**©»ttfco^-CK0Ii-5. KWtt. a*«*a^ 

o» 1 mmm 

mite, z.<D&w<DtHimi&M-c$>zyvi?x.9 9m& 

MjEtoawgKnSr^-r^n-^-v- K H3J4, r©H 
K *s 5 tt^<MtjE0fea*K9i r * H, * fc , 

^-r<t?t^ aaA^asii:, aa«jE»2*, a&® 

®^a5 3i, Kaunas 4 kd» SttTV^S. 

aaA^aitt, awa&AA-f-s. aaaxfV2M:. 
aawa^aEwffiasrfi 1 ?. aaaaa«3H:, &a 

*ajE**tfcaa©a»a*^ff5. ft*, aaaaa 

»3iUtB, K*P©=*5c»aasaa«rfflv»5r;i: 

[0 0 18] Wc, SlSr#SLT, r roJUO/D v?i 
^^aa©»f^*KMi"5. R«A*»l«>b«l*S: 

xttrzt. 5*a« jesb 2 is, aaaa»«3*»e>ioa 
asravn:, aa©a**ijE©»asrfi i 5. w<73K. a 
jg®a#s&3-ctt, aaa©=*5c*tts:*i65. 

©aJ^¥S©H^5c^ttl4, ffftfiXtfBlO 

3 00^7^-? T*^-r r. t # X' t -5 „ r;t v 

£f4, T'n -^x^ ^gil;*f LTRf I^i:'*, f>£0*i6) 

30 -^tfaaBrt©. ?tttiii:^i-s$4©[Hi9©iEite^) -c- 
aaa&tt. saaa*if©<e>vMW^-cv*5a»«: 

(7'o^ ;t ^^^M(03tttiii:3St-57K i Ptt© 
0 8OHKEA) -C*>5. 8§8t£tt\ 7*n 5^*^ 

fcttaB»ao36rtta-i«a* t a«© 3^7 > - ^ & 
ata-fs. 

[0 0 19] 1212 4-aaLT, :©«0/n-;x 

^^^ai-*5it5«E^s©»En^ift?«-r5„ Mjems 
aaa.-aaaxaasM:. aa. aaa©aa-<^ h 
^srStuts uf ^^s 101). a^®©^-<^ 
hMi. a^®±©, **<i:t3aotta*ra»-i-* 
r iicioT^fe^^s. aaaaaa3». m^. & 
m.^-9 t®.m-frif$.#>% 

f5-ysi0 2) . 9 He©ft$i£ Z i: 

U, JJ^SrYtti: Ufcffi«a-C, (a, b, c) i^p 

-1 (b/a) iLT#»e>il, flWAtttan 

-1 (c/v~( a 2 + b 2>) £LT#»e>ix5. saa 
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3) . 

(0 0 2 0] Wt«ffijESf5 2tt, ffitffiaEtD&Sfc 

ff? U?yysi0 4), El 3 Rnm 4 »4, ^n^s 
^^(03tt*i:SKffil 0 9 <r>m%k<<t YfrZ^tsW-W-? 
9IWrLfc»fffiH-C*)S. 1 2(4, -fuV^tf 

mwnoofrbmmtKzw-mt. smmi 1 2ics^ 

«»S*tSfc<0i:i-3. rrt, <KS*fiffii l 1 i(4, 
1 2\z¥-nx\ 9%Mt&&Ml l 

Ok©«jR«ra*JFiBi:*«-*-*: £1\ H3fc*»v* 

-C. 7°n ^^^gll 0 O^ibg^ffil 1 2*T*<75S§ 
ffltSrZO, ^av?*^^110 0;!>5)iRS*Sl 11* 
-C<DSgf?t£Zli:1-.5£, S2p®(c*J(t5y$4ffilO^{5S 
Pffii l itc*JV>TRD<loofi:g(cta^$^5fc*(r: 

(4, 5EWIfc«>K»«jfe«5ytt«[SrzO/zl«, o£>9y~=y 

[0 0 2 1 ] $e>{d, BMKttyvC, <RS*ffil 1 lie 
33tt5y*IHtSl;6 s 8:#® 1 1 OlltJ^t^C< lCDttgK 
&!2£;ft.57i#>tCt4, 7Cpilfe<0^*HS:^<Z>y«lltSrtan* 
/tan 9 f&, 15 „ y'=y • tan <t> /tan 6 =y • zi • cos a 

/(zi+y • sina) irZ>&9& S>5. x jftMSlCO^T 

14, Sg8tz 3 <7?fi:a-C5niii^roS £ #**$;h/fct*;ix»i* 

ib^CV^CDT?, x'=x • Z]/(zi+y • sina) t 
[0 0 2 2] £U:;5>*>, *SBfc«:iiIE1-.5fcW:, (l) 

ftfttlUte, (2) /a &=jr?mm.ioot 
mmmi 1 2s.t/s^®i 1 o«>gef*jj» 

(3) ftf^E 1 1 0 <OM®fk a lw*fjtS L fclftiE (x' , y' ) = (k 
•x, k*cosa*y), k=zi/(zi+y • sin a ) 3« (4) 
®H£<0[Hli|g£|giE1--5, £^ofcJ®K*&JlSrl£^1-*U4" 

(4, 1 1 0k*fLTffi*©*lRl*»e>S*tUfc» 

[0 0 2 3] 2 HJSCT 

El 5 (4, 2*l«»|-(?fc5yD-;x^^if 

3£B(4, El 5 1^1" i 5 «MfcA*«U l b. n&ffi 
IESB 1 2 t , SUBaSI#Sl5 1 3 t , BHfettAtt Mi, 
««*]*» 1 5 4:*»e>«lS«j«*^-Ct^. 
1 1 . M&ffijEU 1 2 , &JgfiS#8B 1 3 14, II 1 IC* 
SixfcJISi (BMfcA^gBl, !*«fc«IESlJ 

2, &9$S£fteB3£m4K-?*>£. Hfc&tti^as 1 4 (4, 
Sfc&MjESB 1 2*»5>©*|jE**Lfc8M(Hcj:oT. ««ffi 

[0024] irowwya^i^^Kfiii, S^W^fiS; 



(5) 

5*fll*.-C» Hfc&tB^SBl 4K*3tt5«£p«<DSiJ*Sil£ 
RTffiKlUfc** J »*oTV^.5. WT, El5£#fiSLT, 

ffil ld>'&JKVIk«rAAi-«'j:> Bfc&MaE&S 1 214, ft 

mzno. s»iBSi#» 1 3 -ctt, s&e<oh 
'<5*-*«r*tu-r-5. s»«o»«i 5i4, guessa 

io SBl 3-C***P>tufc/n^ 3 i^^ct3 i 6^f5ft^'t>^*T* 

u^i-^s^jftratsr'ncffli-*. e*«m*a5 1 4 (4, r 

£Sg8t(4, SgiSUfefllro^xs/T's l o 4 (c*3it5«t 
[0 0 2 5] /n^^igei&f^EiC-SggS^, / 

5*** &&fflw&5&, wzmmiktoi 3 

■e #ai $ ti± &m * t f n ^ 1 ^ * t « iSiH*^ 
■6, ifcffeiaatti 4}^Lfcn,^sg8t^**, :tiia 

oTiifc^tti^^ 1 4 iCtJt^T^n v?i ^ $ U^X<DJi,£ 

[00 2 6] 3 ^Jg^J 
El 6 14, iC^OfsaiWffci/n^^^gi 
30 ©ffi^S^-T/n EI7(4i»^0!lco» 
#SrSftM1-3ft:«)OEI-C$>5 0 ro«©^ni?x^#» 
SI4, El 6 IC^-T 4 5 I-, BJt^A^SB 2 1 t , &l£B3g 
#95 2 3 b , ?*«ttJ^a5 24i, {SSS^H^gU 2 6 

*»2 1, S.^E®#S|5 2'3, BMftayj« 2 4 «:,■ Ell 
Kl*S*tfcJBl*lft««>»&©ttlftA*«l, IS^ffiS 

2 6(4, ttKsin»2 3T?»asixfca«ia«tt*» 

IE®«Srff^1-3„ 
[0 0 2 7] rro^^n^i^^^Bwa^WfllfiK 
(4, ±ELfc«-l|ll(Sffll©-tixi:Bffra«-e*>5^, £ 
1 '&tt0i|00MfcttjEtt 2 ic-ftxT, m&&$ZM£&M 2 
6 t, SttXlftffi2 7 b&m^Z£?KL1z&&mti:^ 
TV^3, WT, El 6 3r#8?. L"C, riDMWT'n v»^^ ^ 

so ^1-5 i, {gffl,Sj^®^J*Si5 2 6 »4, I9«ilftlt2 3 
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[0 0 2 8] {Rm<o&M&mm t tt, fU/B#a» 

5 4WME« j efA'*rK*U» 4K«aigffi2 l OfcJKiB 

[0 0 2 9] £lb(£, 7°nv?^^^igfi2 0 O^lbttS^ 
»WI2 2 0 K^t^tlS <k 5 ftSSi^gHrxA- 
SrIMEU S^12 2 0 fc«««*SftfcW{fc«rii?iS« 

j£S (LCD) /<*A>2 3 0 <OffiBI-ttl^)i"' < #MjE® 
[0 0 3 0] att£&<a&ai£. Z&t£=>> Ma. — 9 if 

[0 0 3.1] rroiptc, r^jcor/nv^^Sfifc 

fc!«ft*a«i-5'ii:iJS-e*5. 

[0 0 3 2] OJIU&ttftl 
1811 Z.<DftW<Ot&4mte&lXhZ>7vi/*?#mB: 

I*, H 8 (c^1-.«fc 5 l-> B*«A^S5 3 1 t , WSMEM 

3 2t, &mmwm3 3 b. ^tu^se 3 4 1 , w& 
mvmast* >m&±&& 3 6 1 . */73 7 t 

3 2 (2, ID1 IC^tV/tfg 1 HlfiflBJW^co, tfeteA;*J 

1 , &&ffijE& 2 1 mmx-h 5. asessMMv 3 3 
x, =mm(omm\cx^x. &mm<r>i&ifc*%m-* 

fcefcfifct. '<*>B{ft£j*tt 3 6 
iot, S^ttS^SrttPo a&ftHJfPSS 3 5 Ht, ftifeU^ 
&3 4<aA^Mg!£^9#;i5SiKS£ : fT?o /<^>B« 
£j&S153 8 H ^^^iBieSr^i--5, *>7 3 7tt, 
a&® 3 8^b V^tfMbttftfr&HcmteZlSfa 



(6) 

70 

[0 0 3 3] rw^JCOyn^^^^^ftH **6<)fl|j5)t 
tt»i*16«il©»fri:»5tflBI«-eifeSis, IS 1 H5£#Jro 
' m&btt^X. %®.&&*m^Z>^b\z£-oX. a&ffi 

T-(i, y 3 7;4^ro/N*^>iii^<otS^5rfflv^T. 7° 

ssr*«>T, ft«as<o»*tsr»tui- «. **4fca**i 3 4 

2frb<DffijE&lg.£tilz®&b, y<9^m^±^.U3 6 

v^tsrsj 9 #*.rsi&a#i-s. s#*y 

tfPSB3 5-m, SfcffctfctfjgB3 4iCi3tt5, iSHfcfif iiESR 3 

>msixfib<Dty*)Wz.<omwzft?. ft»a*»3 4 
20 *>e 5 roa^m^^s<5<a»®3 8 *^?3 

. a^E^»sp 3 3 -en, ±a© ± 5 \z.mmv>wk(r>'$i- 
[0034] &»c, si9£-£H^-c, i©w©ync;i^ 

ffijEftHMMftl*. BMfcaaau BK*si^ 

✓<*>-®te£j£gi$3 6*»e>©X>i»«MIHc9l9#-x.-C, 8fc 
femtrfZ (7fy7"S3 0i) . jjcic, s<?>-W&£. 
30 ^*B3 etCfc^-C^^VMiftSr^L (^fs'7 , S3 0 

2) , imd«toT9Mkaa*»3 4a»e>tti*£jh,fcSje 

LX^Zfr&ffl'<X*tl&ttrt&ft*'^ (7T7/S30 

5) . $ <b^=fifflm<Dwm\c£ox, *<D&<D&§e-z 
ixtcitm.<oE.^mm^mh-r^ ur^s 3 o 

6) . 

40 [ 0 0 3 5 ] r <D.£ 0 Wltt-CD E.frTt&.S.&mfc-FZ 

H ^7 1 5'7°S 3 0 4(d*5V^T. ^777'S 3 0 2~7 
f 5/7*S 3 0 4<73^a^9 3g-t-r ttCtoT, ^S/i 

isc^>, a^E±<o&£i<7><£«£gtH-r5e tut> a^ 
fcsi i msCT<o«iEAQ ! a^^7 i 7 7*s i o i \zwf-r 

-So 

[0 0 3 6] znWnmtiL-Qtts iafflW**> 9«:*Jffl 
so tsritciot, JBi«t«©»^i:|S]«lc, a^S 
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[0037] of? 5 mmm 

010(1, ro^(Ol5H«MfJb5yn^^^ 

B»4, si oic^-riptc, ftfcA^su 1 t, ft&*§ 

jEg&4 2 fc, S^®®»SI54 3 £, ft&W;>jgl54 4 i ( 

££ffii«P«B4 5 k, 6 

fe«ll««lfife*lxTV^5. ft«!*§IESlS4 
2,' ft&£ti;£>gB4 4(4, SU^$^fc^lHlSCT»*i 
ftfcAASU, ?*fif;MjESP2, 8Mftffl^j«4i:ra 

*T?fc*.-s»iBWMB4 3tt, uaeart»«tf*-^"< 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the projector equipment which 

enabled amendment of distortion of the image projected. 

[0002] 

[Description of the Prior Art] The image generated to the liquid crystal panel up etc. is taken out by 
transparency or echo, and in order to make it the dilation ratio of an image at the time of projecting an 
image on plane of projection become homogeneity in each part, it is necessary to make it the optical axis 
of projector equipment cross at right angles to the center of plane of projection in the projector 
equipment projected on plane of projection (screen). However, with the projector equipment of a front 
projection mold, when it does in this way, since projector equipment will be arranged near the center 
before plane of projection, when a spectator looks at the image of plane of projection, it becomes 
obstructive. Moreover, it may be difficult to arrange in an ideal location from the related up one of a 
space etc. also with the projector equipment of a back projection mold. Then, although it is necessary to 
arrange to physical relationship to which the optical axis of projector equipment becomes slanting to 
plane of projection, when it projects from across in this way, distortion will arise on the projected image. 

[0003] On the other hand, from the former, a certain amendment is performed and the method of 
acquiring an image with little distortion is learned. Drawing 13 shows the example (refer to JP,9- 
275538,A) of the image amendment method in the conventional technology. In this conventional 
projector equipment, from the subject-copy image shown in drawing 13 (a) An oblong resolution picture 
as shown in drawing 13 (b) compressed into the lengthwise direction is generated, and the keystone 
distortion amendment image which performed keystone (trapezoid) distortion amendment to this further 
as shown in drawing 13 (c) is generated. With projector equipment He is trying to obtain the display 
screen as shown in drawing 13 (d) which had distortion amended on plane of projection by projecting on 
slanting facing up from a transverse plane to vertical plane of projection. 
[0004] 

[Problem(s) to be Solved by the Invention] However, although distortion amendment at the time of 
projecting the direction of facing up, the right sense direction, the left sense direction, and from facing 
down can be performed with the conventional projector equipment shown in drawing 13 since oblong 
conversion and keystone distortion amendment are processed, there is a problem that distortion like [ at 
the time of projecting the direction of the diagonal below, the direction of the diagonal right, the 
direction of the diagonal below, and from the diagonal left ] cannot be amended. Moreover, distortion in 
case plane of projection is not a flat surface is also difficult to correspond only by oblong conversion 
and keystone distortion amendment. 

[0005] This invention is made in view of an above-mentioned situation, and aims at offering the 
projector equipment which has the function which amends the distortion at the time of projecting from 
the direction of arbitration to plane of projection. Moreover, this invention aims at offering the projector 
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equipment which has the function which amends the distortion at the time of projecting on irregular 

plane of projection and curved surface. 

[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention 
according to claim 1 A plane-of-projection acquisition means to start projector equipment, to calculate 
an azimuth, a tilt angle, and distance of this plane of projection from an image input means to input a 
subject-copy image, and a normal vector of plane of projection, and to acquire a three-dimensions 
configuration of this plane of projection, It is characterized by coming to have an image amendment 
means to perform inclination amendment of as opposed to an input subject-copy image corresponding to 
a configuration of plane of projection, and zooming amendment, and a video output means which carries 
out the projection output of the this amended image. 

[0007] Moreover, invention according to claim 2 relates to projector equipment according to claim 1. 
While the above-mentioned inclination amendment rotates a subject-copy image according to an 
inclination of plane of projection and changes magnitude according to a ratio of distance of the above- 
mentioned plane of projection, and a focal distance of a projector lens It is carried out by changing a 
coordinate of an image on temporary datum level according to distance of the above-mentioned plane of 
projection, and an inclination of plane of projection. The above-mentioned zooming amendment is 
characterized by being what is performed by changing a coordinate of a subject-copy image from a 
projector center according to a ratio of distance to datum level and temporary datum level. 
[0008] Moreover, invention according to claim 3 is characterized by having started projector equipment 
according to claim 1 or 2, having computed a focal distance of a projector lens according to distance of 
the above-mentioned plane of projection computed with the above-mentioned plane-of-projection 
acquisition means, and establishing a projection control means which performs focus control in the 
above-mentioned video output means. 

[0009] Moreover, invention according to claim 4 relates to projector equipment according to claim 3, 
and is characterized by performing the above-mentioned inclination amendment according to a focal 
distance computed in the above-mentioned projection control means. 

[0010] Moreover, an image input means for invention according to claim 5 to require for projector 
equipment, and to input a subject-copy image, A plane-of-projection acquisition means to calculate an 
azimuth, a tilt angle, and distance of this plane of projection from a normal vector of plane of projection, 
and to acquire a three-dimensions configuration of this plane of projection, A virtual plane-of-projection 
generation means to generate virtual plane of projection from a plane-of-projection configuration 
computed with the above-mentioned plane-of-projection acquisition means, It is characterized by 
coming to have a transparent transformation means to compute an amendment image, and a video output 
means which carries out the projection output of the this amended image by projecting orthogonally a 
three dimensional image obtained by carrying out the projection simulation of the input subject-copy 
image to this virtual plane of projection by transparent transformation processing. 
[001 1] Moreover, invention according to claim 6 relates to projector equipment according to claim 5. 
Only an inclination of plane of projection rotates a coordinate of plane of projection, and the above- 
mentioned virtual plane of projection searches for a direction vector from a projector center of this 
coordinate. An angle of this direction vector and an optical axis of projector equipment to make is 
searched for, processing which computes a coordinate of three dimensions of a virtual plane-of- 
projection location of this coordinate is performed about all coordinates, and it is characterized by 
asking by generating a three-dimensions polygon which connected each coordinate of this virtual plane 
of projection. 

[0012] Moreover, an image input means for invention according to claim 7 to require for projector 
equipment, and to input a subject-copy image, A video output means which carries out the projection 
output of the input image, and a projection control means which changes an input image oyer this video 
output means, A pattern image generation means to generate and output a pattern image, Matching with 
a projector image coordinate and a camera image coordinate is performed from an image which photoed 
an image of plane of projection when inputting this pattern image into this pattern image and said video 
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output means through a camera. By the technique of triangulation A plane-of-projection acquisition 
means to acquire a configuration of plane of projection by searching for a three-dimensions coordinate 
of a location where this pattern image was projected, It is characterized by coming to have an image 
amendment means to perform inclination amendment and zooming amendment to an input subject-copy 
image, and to input into the above-mentioned video output means corresponding to a configuration of 
this plane of projection. 

[0013] Moreover, an image input means for invention according to claim 8 to require for projector 
equipment, and to input a subject-copy image, A video output means which carries out the projection 
output of the input image, and a projection control means which controls projection indoor a location 
and a direction of this video output means, A plane-of-projection acquisition means to change 
configuration data of the projection interior of a room from a projection indoor configuration data base 
according to a location of the above-mentioned video output means, and data of a direction, and to 
acquire a plane-of-projection configuration, It is characterized by coming to have an image amendment 
means to perform inclination amendment and zooming amendment to an input subject-copy image, and 
to input into the above-mentioned video output means corresponding to a configuration of this plane of 
projection. 

[0014] Moreover, an image input means for invention according to claim 9 to require for projector 
equipment, and to input a subject-copy image, A video output means which carries out the projection 
output of the input image, and a marker detection means to detect a marker installed in the projection 
interior of a room, A plane-of-projection acquisition means to change configuration data of the 
projection interior of a room from a projection indoor configuration data base according to a location of 
the above-mentioned video output means based on a detection result of the above-mentioned marker, 
and data of a direction, and to acquire a plane-of-projection configuration, It is characterized by coming 
to have an image amendment means to perform inclination amendment and zooming amendment to an 
input subject-copy image, and to input into the above-mentioned video output means corresponding to a 
configuration of this plane of projection. 

[0015] Moreover, an image input means for invention according to claim 10 to require for projector 
equipment, and to input a subject-copy image, A video output means which carries out the projection 
output of the input image, and a marker detection means to detect a marker installed in this video output 
means, A plane-of-projection acquisition means to change configuration data of the projection interior of 
a room from a projection indoor configuration data base according to a location of the above-mentioned 
video output means based on a detection result of the above-mentioned marker, and data of a direction, 
and to acquire a plane-of-projection configuration, It is characterized by coming to have an image 
amendment means to perform inclination amendment and zooming amendment to an input subject-copy 
image, and to input into the above-mentioned video output means corresponding to a configuration of 
this plane of projection. 
[° 016 ] 

[Function] He acquires the three-dimensions configuration of plane of projection, and is trying to control 
an amendment parameter by the configuration of this invention according to the three-dimensions 
configuration of this plane of projection for distortion amendment of the image of projector equipment. 
Here, the three-dimensions configuration of plane of projection points out the distance and the 
inclination of plane of projection from projector equipment, and distortion amendment of the image 
projected is performed in this invention according to the projection distance and the projection direction 
over plane of projection of [ from projector equipment ]. Furthermore, distortion of the image projected 
further is amended by recognizing not only the distance and the inclination of plane of projection but the 
shape of toothing and curved-surface configuration of plane of projection. Therefore, while being able to 
amend the distortion at the time of projecting from the direction of arbitration to plane of projection 
according to this invention, it is possible to also amend the distortion at the time of projecting on 
irregular plane of projection and curved surface. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained 
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with reference to a drawing. Explanation is concretely given using an example. 

0 Drawing where the flow chart and drawing 3 which show the flow of amendment processing [ in / in 
the block diagram and drawing 2 which show the configuration of the projector equipment whose 1st 
example drawing 1 is the 1st example of this invention / this example ] explain processing of the scaling 
amendment in this example, and drawing 4 are drawings for explaining processing of the inclination 
amendment in this example. As shown in drawing 1 , the outline configuration of the projector 
equipment of this example is carried out from the image input section 1, the image amendment section 
2, the plane-of-projection acquisition section 3, and the video output section 4. The image input section 

1 inputs a subject-copy image. The image amendment section 2 processes distortion amendment of an 
image. The plane-of-projection acquisition section 3 acquires the information on the three-dimensions 
configuration of plane of projection. The video output section 4 performs the projection output of an 
image by which distortion amendment was carried out. In addition, as the plane-of-projection 
acquisition section 3, although a known three-dimensions configuration measuring device can be used, 
for this contractor, and since it is not directly related to the important section of this invention, the 
explanation about that detailed configuration is omitted. [ this equipment ] 

[001 8] Next, actuation of the projector equipment of this example is explained with reference to drawing 
1 . If a subject-copy image is inputted from the image input section 1, the image amendment section 2 
will process distortion amendment of an image using the information from the plane-of-projection 
acquisition section 3. Under the present circumstances, in the plane-of-projection acquisition section 3, 
the three-dimensions configuration of plane of projection is searched for. The three-dimensions 
configuration of the projection flat surface of arbitration can be expressed with three parameters, an 
azimuth, a tilt angle, and distance. Here, an azimuth is an angle (surrounding angle of rotation of the 
shaft which intersects perpendicularly with the optical axis within a vertical plane including the optical 
axis of projector equipment) which shows in the which direction plane of projection leans to projector 
equipment. A tilt angle is an angle (surrounding angle of rotation of the horizontal axis which intersects 
perpendicularly with the optical axis of projector equipment) which shows how many plane of 
projection lean. Distance is a projector center (the center of a projector lens is pointed out.). It is [ the 
following and ] the distance from an abbreviation to a projection center. The plane-of-projection 
acquisition section 3 computes three measured parameters of the azimuth of a plane-of-projection 
configuration, a tilt angle, and distance. 

[0019] Next, with reference to drawing 2 , the flow of the amendment processing in the projector 
equipment of this example is explained. The plane-of-projection acquisition section 3 computes the 
normal vector of plane of projection at first at the time of amendment processing initiation (step S101). 
The normal vector of plane of projection is called for by measuring the location of at least three points 
on plane of projection. The plane-of-projection acquisition section 3 asks for the azimuth and tilt angle 
of plane of projection from a normal vector next (step SI 02). When the normal vector (a, b, c) is called 
for by the system of coordinates which set the Z-axis as the optical axis of projector equipment, and set 
the Y-axis as the upper part, an azimuth is searched for as tan-1 (b/a) and a tilt angle is called for as tan- 
1 (c/root (a2+b2)). The plane-of-projection acquisition section 3 computes the distance from a projector 
center to the center of plane of projection next by asking for the intersection of the optical axis of 
projector equipment, and plane of projection (step SI 03). 

[0020] Next, the image amendment section 2 processes inclination amendment (step SI 04). Drawing 3 
and drawing 4 are the cross sections cut at the flat surface containing the optical axis of a projector, and 
the normal vector of plane of projection 109. A datum plane 1 12 shall be a flat surface which serves as 
criteria from projector equipment 100, it shall be amended by image which is projected on a datum plane 
1 12, and an image shall be projected on plane of projection 1 10. Here, the temporary datum plane 1 1 1 is 
parallel to a datum plane 112, and it is defined as the flat surface passing through the intersection of a 
projector optical axis and plane of projection 110. First, in drawing 3 , if distance from Z0 and projector 
equipment 100 to the temporary datum plane 1 1 1 is set to Zl for the distance from projector equipment 
100 to a datum plane 1 12, in order to project the y-axis value 10 in a datum plane on the location of 10 
similarly in the temporary datum plane 1 1 1, it is necessary to set the y-axis value of these corresponding 
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points of a former image to the zO/zl time 0, i.e., y"=y-z, / zl. This is simple scaling count and is the 
same also about a x-axis value. 

[0021] furthermore, in drawing 4 , in order to project the y-axis value 1 in the temporary datum level 1 1 1 
on the location of 1 similarly in plane of projection 1 10, it is necessary to make the y-axis value of these 
corresponding points of a former image into tan phi/tan theta twice (zl+y-sinalpha), i.e., y"=y- 
tanphi/tantheta=y-zlandcosalpha/ Since the length of a former image must be displayed about a x-axis 
value in the location of distance z3, it becomes x"=x-zl/(zl+y-sinalpha). 

[0022] As mentioned above, in order to amend a certain image, only an azimuth performs amendment 
(x\ y f ) = (k-x, k-cos alpha-y) corresponding to the tilt angle alpha of scaling and the (3) plane of 
projection 1 10 for (1) image, and k=zl /(zl+y-sinalpha) from the distance of a revolution, (2) projector 
equipment 100, datum level 1 12, and plane of projection 110. (4) What is necessary is just to perform 
processing in the order of amending a revolution of an image. Thus, according to the projector 
equipment of this example, even when it projects from the direction of arbitration to the projection flat 
surface 110, the image which amended distortion can be projected. 

[0023] o 2nd example drawing 5 is the block diagram showing the configuration of the projector 
equipment which is the 2nd example of this invention. As shown in drawing 5 , the outline configuration 
of the projector equipment of this example is carried out from the image input section 1 1, the image 
amendment section 12, the plane-of-projection acquisition section 13, the video output section 14, and 
the projection control section 15. The image input section 11, the image amendment section 12, and the 
plane-of-projection acquisition section 13 are the same as that of the image input section 1 in the case of 
the 1st example shown in drawing 1 , the image amendment section 2, and the plane-of-projection 
acquisition section 3. With the image amended from the image amendment section 12, the video output 
section 14 performs the focus of a projector lens according to the control from the projection control 
section 15 while performing a projection output. The projection control section 15 controls the focal 
distance of the projector lens in the video output section 14. 

[0024] Although the fundamental configuration of the projector equipment of this example is the same 
as that of the case of the 1st example almost, it has the projection control section 15, and the points 
which enabled control of the focal distance in the video output section 14 differ. Hereafter, actuation of 
the projector equipment of this example is explained with reference to drawing 5 . If a subject-copy 
image is inputted from the image input section 1 1, the image amendment section 12 will perform 
distortion amendment processing of an image using the information from the plane-of-projection 
acquisition section 13. Under the present circumstances, in the plane-of-projection acquisition section 
13, three parameters, an azimuth, a tilt angle, and distance, are computed by measuring the three- 
dimensions configuration of plane of projection. The projection control section 15 computes the focal 
distance which should be set as the projector lens of an adjustable focal distance according to the 
distance from the projector center searched for in the plane-of-projection acquisition section 13 to a 
projection center. The video output section 14 changes the focal distance of a projector lens by this, and 
performs a projection output with the image by which amendment processing was carried out in the 
image amendment section 12. Furthermore, the focal distance computed by the projection control 
section 15 is used also for the inclination amendment in step SI 04 of the 1st example, and is reflected in 
image amendment. 

[0025] Since the image in plane of projection fades when the distance of projector equipment and plane 
of projection is changed exceeding the depth of focus of projector RENSU, it is necessary to perform the 
focus of a projector lens. With the projector equipment of this example, since the projection control 
section 5 finds the focal distance suitable for the video output section 14 and performs focus control of a 
projector lens in the video output section 14 by this from the distance of the projection center and 
projector equipment which were computed in the plane-of-projection acquisition section 13, even when 
the distance of projector equipment and plane of projection changes, the image of plane of projection 
does not fade. 

[0026] o The block diagram showing the configuration of the projector equipment whose 3rd example 
drawing 6 is the 3rd example of this invention, and drawing 7 are drawings for explaining actuation of 
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this example. As shown in drawing 6 , the outline configuration of the projector equipment of this 
example is carried out from the image input section 21, the plane-of-projection acquisition section 23, 
the video output section 24, the virtual plane-of-projection generation section 26, and the transparent 
transformation section 27. The image input section 21, the plane-of-projection acquisition section 23, 
and the video output section 24 are the same as that of the image input section 1 in the case of the 1st 
example shown in drawing 1 , the plane-of-projection acquisition section 3, and the video output section 
4. The virtual plane-of-projection generation section 26 generates the approximation plane of projection 
of imagination from the plane-of-projection configuration computed in the plane-of-projection 
acquisition section 23. The transparent transformation section 27 calculates an amendment image by 
putting a normal subject-copy image on virtual approximation plane of projection, carrying out 
transparent transformation of the image, and carrying out the back projection simulation of the image 
which should be displayed on plane of projection from projector equipment. 

[0027] Although the fundamental configuration of the projector equipment of this example is the same 
as that of it of the 1st above-mentioned example almost, it replaces with the image amendment section 2 
of the 1st example, and differs in that the virtual plane-of-projection generation section 26 and the 
transparent transformation section 27 were used. Hereafter, actuation of the projector equipment of this 
example is explained with reference to drawing 6 . If a subject-copy image is inputted from the image 
input section 21, the virtual plane-of-projection generation section 26 will generate the approximation 
plane of projection of imagination from the plane-of-projection configuration computed in the plane-of- 
projection acquisition section 23. 

[0028] Here, it regards as the approximation plane of projection of imagination from a user, and natural 
plane of projection is pointed out. Virtual plane of projection passes along the projection center of plane 
of projection, the normal vector has the the same horizontal component of the normal vector of plane of 
projection, and it is parallel to a floor line. Next, processing of the transparent transformation section 27 
is explained with reference to drawing 7 . A transparent transformation model with which a subject-copy 
image is normally displayed on the computed approximation plane of projection is set up, and the 
projection simulation of the subject-copy image is carried out to the virtual plane of projection 210. By 
this projection simulation, the image by which it should be indicated by projection is obtained to plane 
of projection 220. 

[0029] Furthermore, a transparent transformation model with which an output image is displayed on 
plane of projection 220 from projector equipment 200 is set up, and the amendment image which should 
output the image by which it was indicated by projection in plane of projection 220 to the location of the 
liquid crystal (LCD) panel 230 of projector equipment 200 by the back projection simulation is 
obtained. The video output section 24 performs a projection output with the image by which amendment 
processing was carried out by doing in this way. 

[0030] Processing of transparent transformation is the processing well known for the field of three- 
dimensions computer graphics, and since the circuit which can be processed at a high speed is already 
used widely, while using this circuit, improvement in the speed of amendment processing is realizable 
by controlling the approximation precision of virtual plane of projection. 

[0031] Thus, the approximation flat surface which turns into virtual plane of projection in the plane of 
projection which is irregular according to the projector equipment of this example, or the plane of 
projection of a curved surface is computed, and as well as the case where plane of projection is a flat 
surface even when transparent transformation processing is only performed and it projects from the 
direction of arbitration to plane of projection, the image which amended distortion can be projected. 
[0032] o The block diagram showing the configuration of the projector equipment whose 4th example 
drawing 8 is the 4th example of this invention, and drawing 9 are the flow charts explaining the flow of 
the plane-of-projection coordinate location calculation processing in amendment processing of this 
example. As shown in drawing 8 , the outline configuration of the projector equipment of this example 
is carried out from the image input section 31, the image amendment section 32, the plane-of-projection 
acquisition section 33, the video output section 34, the projection control section 35, the pattern image 
generation section 36, and a camera 37. The image input section 3 1 and the image amendment section 
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32 are the same as that of the image input section 1 in the case of the 1st example shown in drawing 1 , 
and the image amendment section 2. The plane-of-projection acquisition section 33 computes the 
configuration of plane of projection by the principle of triangulation with the image from the camera 37 
which photoed the pattern image. The video output section 34 performs a projection output with the 
image amended from the image amendment section 32, and the pattern image from the pattern image 
generation section 36. The projection control section 35 performs control which changes the input image 
of the video output section 34. The pattern image generation section 38 generates a pattern image. A 
camera 37 photos plane of projection 38 from an optically different direction from projector equipment. 
[0033] Although the fundamental configuration of the projector equipment of this example is the same 
as that of the case of the 1st example almost, compared with the case of the 1st example, it differs in that 
flexibility was given to processing of the plane-of-projection acquisition section by using optical 
projection. Hereafter, actuation of the projector equipment of this example is explained with reference to 
drawing 8 . If a subject-copy image is inputted from the image input section 1, the image amendment 
section 2 will perform amendment processing of an image using the data from plane-of-projection 
acquisition section 3 A. Under the present circumstances, in the plane-of-projection acquisition section 

33, the configuration of plane of projection is computed by searching for the three-dimensions 
coordinate of the location where that point was projected by applying the principle of triangulation to a 
certain point in the image system of coordinates of a projector, and the point in a camera image of 
corresponding, using the information on the pattern image from a camera 37. In the video output section 

34, based on control of the projection control section 35, the image by which amendment processing 
was carried out and the pattern image from the pattern image generation section 36 of the image 
amendment section 32 are changed, and a projection output is carried out. A change to the image input 
from the image amendment section 32 in the video output section 34 and the pattern image input from 
the pattern image generation section 36 is controlled by the projection control section 35. The image of 
the plane of projection 38 based on the projection output from the video output section 34 is sent to the 
plane-of-projection acquisition section 33 through a camera 37, and computes the configuration of plane 
of projection as mentioned above in the plane-of-projection acquisition section 33 by this. 

[0034] Next, the flow of the plane-of-projection coordinate location calculation processing in 
amendment processing of the projector equipment of this example is explained using drawing 9 . In 
video output section 4B, the video output of the input image is changed and carried out to an input 
image from the pattern image generation section 36 from the input image from the image amendment 
section 32 at the time of amendment processing initiation (step S301). Next, a pattern image is generated 
in the pattern image generation section 36 (step S302), and the pattern image on the plane of projection 
38 outputted by this from the video output section 34 is photoed with a camera 37 (step S303). In the 
plane-of-projection acquisition section 33, the existing point in the image system of coordinates of a 
projector matches by investigating which point is supported in a camera image coordinate from the 
image photoed with the camera 37 (step S305), and the three-dimensions coordinate of the location 
where the point was projected by the principle of triangulation is computed further (step S306). 
[0035] The technique of measuring such an objective three-dimensions location is common knowledge 
as optical projection. When it cannot ask for the location of a number sufficient by one pattern 
projection of coordinates, the location of a required number of coordinates on plane of projection is 
computed by repeating processing of step S302 - step S304 in step S304. And when calculation of the 
location of the coordinate on plane of projection is completed, it shifts to step SI 01 of amendment 
processing of the 1st example shown in drawing 2 . 

[0036] With the configuration of this example, when it projects from the direction of arbitration to plane 
of projection like the case of the 1st example by using a general-purpose camera, or when [ while being 
able to project the image which amended distortion, ] it projects on irregular field and curved surface, 
distortion of a display image can be amended. 

[0037] o The block diagram showing the configuration of the projector equipment whose 5th example 
drawing 10 is the 5th example of this invention, and drawing 1 1 are flow charts which show the flow of 
the plane-of-projection configuration data calculation processing in amendment processing of this 
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example. As shown in drawing 10 , the outline configuration of the projector equipment of this example 
is carried out from the image input section 41, the image amendment section 42, the plane-of-projection 
acquisition section 43, the video output section 44, the projection control section 45, and the projection 
indoor configuration data base 46. The image input section 41, the image amendment section 42, and the 
video output section 44 are the same as that of the image input section 1 in the case of the 1 st example 
shown in drawing 1 , the image amendment section 2, and the video output section 4. The plane-of- 
projection acquisition section 43 gains the configuration data of the projection interior of a room from 
the projection indoor configuration data base 46. The projection control section 45 controls the location 
and direction indoor [ the ] of projector equipment. The projection indoor configuration data base 46 
saves the indoor configuration data to project beforehand. 

[0038] Although the fundamental configuration of the projector equipment of this example is the same 
as that of the case of the 1st example almost, it has the projection indoor configuration data base 46, and 
the points which simplified processing of the plane-of-projection acquisition section differ by saving the 
indoor configuration data to project beforehand. Hereafter, actuation of the projector equipment of this 
example is explained with reference to drawing 1 0 . If a subject-copy image is inputted from the image 
input section 41, the image amendment section 42 will perform amendment processing of an image 
using the data from the plane-of-projection acquisition section 43. While acquiring the location of 
projector equipment indoor [ that ], and the data of a direction from the projection control section 45 in 
the plane-of-projection acquisition section 43 at the time of amendment processing initiation, a plane-of- 
projection configuration is acquired by acquiring the configuration data of the portion corresponding to 
plane of projection from the projection indoor configuration data base 46, and changing the 
configuration data of this plane of projection into the coordinate of projector system of coordinates. The 
image amendment section 42 amends an input subject-copy image according to the data of this plane-of- 
projection configuration, and the video output section 44 carries out the projection output of the 
amended image by this. Under the present circumstances, the projection control section 45 controls 
projection indoor the location and direction of projector equipment. 

[0039] Next, the flow of the plane-of-projection configuration data calculation processing in amendment 
processing of the projector equipment of this example is explained using drawing 11 . It computes the 
data of a plane-of-projection configuration by the plane-of-projection acquisition section 43 acquiring 
the location and direction data of projector equipment (step S401), acquiring the configuration data of 
the portion corresponding to plane of projection from the projection indoor configuration data 46 (step 
S402), and changing the configuration data of this plane of projection into the coordinate of projector 
system of coordinates from the projection control section 45 at the time of amendment processing 
initiation (step S403). And when calculation of plane-of-projection configuration data is completed, it 
shifts to step SI 01 of amendment processing of the 1st example shown in drawing 2 . 
[0040] Thus, with the projector equipment of this example, since it acquires by changing the 
configuration of plane of projection from the data saved beforehand, processing is simplified and high- 
speed processing is attained. 

[0041] o 6th example drawing 12 is the block diagram showing the configuration of the projector 
equipment which is the 6th example of this invention. As shown in drawing 12 , the outline 
configuration of the projector equipment of this example is carried out from the image input section 51, 
the image amendment section 52, the plane-of-projection acquisition section 53, the video output section 
54, the marker detecting element 55, and the projection indoor configuration data base 56. The image 
input section 51, the image amendment section 52, and the video output section 54 are the same as that 
of the image input section 1 in the case of the 1st example shown in drawing 1 , the image amendment 
section 2, and the video output section 4. The plane-of-projection acquisition section 53 acquires the 
detection information on a marker from the marker detecting element 55 while gaining the configuration 
data of the projection interior of a room from the projection indoor configuration data base 56. The 
marker detecting element 55 detects the marker attached in the projection interior of a room. The 
projection indoor configuration data base 46 saves the indoor configuration data to project beforehand. 
[0042] Although the projector equipment of a fundamental configuration of this example be the same as 
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that of the case of the 1st example almost , it have the projection indoor configuration data base 56 , and 
while saving the indoor configuration data to project beforehand , the points which simplified processing 
of the plane of projection acquisition section differ by having the marker detecting element 55 , 
detecting the marker attached in the projection interior of a room , and acquiring the location of 
projector equipment , and the data of a direction . Hereafter, actuation of the projector equipment of this 
example is explained with reference to drawing 12 . If a subject-copy image is inputted from the image 
input section 51, the image amendment section 52 will perform amendment processing of an image 
using the data from the plane-of-projection acquisition section 53. The marker detecting element 55 
acquires the location of projector equipment, and the data of a direction by observing the marker used as 
the identifier (ID) of a wall surface which sticks on the wall surface of for example, a projection room, 
and is kicked by the sensor (un-illustrating) added to projector equipment at the time of amendment 
processing initiation. In the plane-of-projection acquisition section 53, while acquiring the location of 
the projector equipment from the marker detecting element 55, and the data of a direction, a plane-of- 
projection configuration is acquired by acquiring the configuration data of the portion corresponding to 
plane of projection from the projection indoor configuration data base 56, and changing the 
configuration data of this plane of projection into the coordinate of projector system of coordinates 
according to the location of projector equipment, and the data of a direction. The image amendment 
section 52 amends an input subject-copy image according to the data of this plane-of-projection 
configuration, and the video output section 54 carries out the projection output of the amended image by 
this. 

[0043] Thus, he is trying to acquire the data of the projection indoor location of projector equipment, 
and a direction using a marker instead of controlling projection indoor the location and direction of 
projector equipment with the projector equipment of this example. Since marker detection is realizable 
by the small sensor, it is miniaturized and an equipment configuration is lightweight-ized. 
[0044] As mentioned above, although the example of this invention has been explained in full detail 
with the drawing, the concrete configuration was not restricted to this example, and even if there is 
modification of layout of the range which does not deviate from the summary of this invention etc., it is 
included in this invention. For example, in the 2nd above-mentioned example, it considers as a fixed 
focal distance instead of making a projector lens into an adjustable focal distance, the location of the 
liquid crystal (LCD) panel in projector equipment etc. is changed, and it may be made to perform focus 
control. Moreover, instead of sticking a marker on the projection interior of a room, the marker is stuck 
on projector equipment itself and you may make it observe in the 6th example by the sensor which 
installed it indoors. Moreover, in the 1st above-mentioned example, in the image amendment section 2, 
first, after performing scaling amendment, the case where inclination amendment was performed was 
stated, but after performing not only this but inclination amendment, it may be made to perform scaling 
amendment. Moreover, it may replace with a liquid crystal (LCD) panel, for example, laser equipment 
may be used. 
[0045] 

[Effect of the Invention] As explained above, it not only can amend the distortion at the time of 
projecting from the direction of arbitration to plane of projection, but according to the projector 
equipment of this invention, it can amend distortion of a display image to the plane of projection of an 
irregular field or a curved surface. This is because distortion amendment of an image is performed 
according to the configuration of plane of projection. Moreover, focus control of projector equipment 
can be performed. This is because the distance of plane of projection is measured and the focal distance 
of a projector lens is controlled according to distance. Moreover, distortion amendment processing of an 
image can be performed at a high speed. This is because the approximation virtual plane of projection 
corresponding to a plane-of-projection configuration was generated and transparent transformation 
processing has amended distortion of an image to approximation virtual plane of projection. Moreover, 
configuration acquisition processing of plane of projection can be performed using a general-purpose 
camera. This is because a plane-of-projection configuration is calculable by the principle of triangulation 
by photoing with a camera the image which projected the pattern on plane of projection. Moreover, 
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configuration acquisition processing of plane of projection can be performed at a high speed. This is 
because data is acquired from the equipment which can control a location and a direction to projector 
equipment, the configuration data of the projection interior of a room beforehand saved by this is only 
changed into it and a plane-of-projection configuration can be computed. Moreover, the configuration 
acquisition equipment of plane of projection can be lightweight[ a miniaturization and ]-ized. This is 
because the location and the direction of projector equipment are calculated, the configuration data of 
the projection interior of a room beforehand saved by this is only changed and a plane-of-projection 
configuration can be computed by sticking the marker on the projection interior of a room beforehand, 
and observing this marker from projector equipment. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The projector equipment characterized by coming to have an image amendment means 
perform inclination amendment to an input subject-copy image, and zooming amendment, and the video 
output means which carry out the projection output of the this amended image corresponding to a plane- 
of-projection acquisition means calculate an azimuth, a tilt angle, and distance of this plane of projection 
from an image input means input a subject-copy image, and the normal vector of plane of projection, 
and acquire the three-dimensions configuration of this plane of projection, and the configuration of 
plane of projection. 

[Claim 2] While said inclination amendment rotates a subject-copy image according to an inclination of 
plane of projection and changes magnitude according to a ratio of distance of said plane of projection, 
and a focal distance of a projector lens It is carried out by changing a coordinate of an image on 
temporary datum level according to distance of said plane of projection, and an inclination of plane of 
projection. Projector equipment according to claim 1 characterized by said zooming amendment being 
what performed by changing a coordinate of a subject-copy image from a projector center according to a 
ratio of distance to datum level and temporary datum level. 

[Claim 3] Projector equipment according to claim 1 or 2 characterized by having computed a focal 
distance of a projector lens according to distance of said plane of projection computed with said plane- 
of-projection acquisition means, and establishing a projection control means which performs focus 
control in said video output means. 

[Claim 4] Projector equipment according to claim 3 characterized by performing said inclination 
amendment according to a focal distance computed in said projection control means. 
[Claim 5] Projector equipment characterized by providing the following An image input means to input 
a subject-copy image A plane-of-projection acquisition means to calculate an azimuth, a tilt angle, and 
distance of this plane of projection from a normal vector of plane of projection, and to acquire a three- 
dimensions configuration of this plane of projection A virtual plane-of-projection generation means to 
generate virtual plane of projection from a plane-of-projection configuration computed with said plane- 
of-projection acquisition means A transparent transformation means to compute an amendment image 
by projecting orthogonally a three dimensional image obtained by carrying out the projection simulation 
of the input subject-copy image to this virtual plane of projection by transparent transformation 
processing, and a video output means which carries out the projection output of the this amended image 
[Claim 6] Only an inclination of plane of projection rotates a coordinate of plane of projection, and said 
virtual plane of projection searches for a direction vector from a projector center of this coordinate. 
Search for an angle of this direction vector and an optical axis of projector equipment to make, and 
processing which computes a coordinate of three dimensions of a virtual plane-of-projection location of 
this coordinate is performed about all coordinates. Projector equipment according to claim 5 
characterized by asking by generating a three-dimensions polygon which connected each coordinate of 
this virtual plane of projection. 

[Claim 7] An image input means to input a subject-copy image, and a video output means which carries 
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out the projection output of the input image, A projection control means which changes an input image 
over this video output means, and a pattern image generation means to generate and output a pattern 
image, Matching with a projector image coordinate and a camera image coordinate is performed from an 
image which photoed an image of plane of projection when inputting this pattern image into this pattern 
image and said video output means through a camera. By the technique of triangulation A plane-of- 
projection acquisition means to acquire a configuration of plane of projection by searching for a three- 
dimensions coordinate of a location where this pattern image was projected, Projector equipment 
characterized by coming to have an image amendment means to perform inclination amendment and 
zooming amendment to an input subject-copy image, and to input into said video output means 
corresponding to a configuration of this plane of projection. 

[Claim 8] An image input means to input a subject-copy image, and a video output means which carries 
out the projection output of the input image, A projection control means which controls projection 
indoor a location and a direction of this video output means, A plane-of-projection acquisition means to 
change configuration data of the projection interior of a room from a projection indoor configuration 
data base according to a location of said video output means, and data of a direction, and to acquire a 
plane-of-projection configuration, Projector equipment characterized by coming to have an image 
amendment means to perform inclination amendment and zooming amendment to an input subject-copy 
image, and to input into said video output means corresponding to a configuration of this plane of 
projection. 

[Claim 9] An image input means to input a subject-copy image, and a video output means which carries 
out the projection output of the input image, A marker detection means to detect a marker installed in 
the projection interior of a room, and configuration data of the projection interior of a room from a 
projection indoor configuration data base A plane-of-projection acquisition means to change according 
to a location of said video output means based on a detection result of said marker, and data of a 
direction, and to acquire a plane-bf-projection configuration, Projector equipment characterized by 
coming to have an image amendment means to perform inclination amendment and zooming 
amendment to an input subject-copy image, and to input into said video output means corresponding to a 
configuration of this plane of projection. 

[Claim 10] An image input means to input a subject-copy image, and a video output means which 
carries out the projection output of the input image, A marker detection means to detect a marker 
installed in this video output means, A plane-of-projection acquisition means to change configuration 
data of the projection interior of a room from a projection indoor configuration data base according to a 
location of said video output means based on a detection result of said marker, and data of a direction, 
and to acquire a plane-of-projection configuration, Projector equipment characterized by coming to have 
an image amendment means to perform inclination amendment and zooming amendment to an input 
subject-copy image, and to input into said video output means corresponding to a configuration of this 
plane of projection. 



[Translation done.] 
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